The crystal structure of the new mineral kamchatkite, a= 9.741(5), b = 12.858(6), c= 7.00l(3)A, space group Pna21, Z = 4, has been determined through direct methods using 1430 intensities and refined to a final discrepancy index R = 0.055. It contains (S04) tetrahedra and Cu octahedra interconnected by oxygen atoms to form an electrostatically neutral three-dimensional arrangement of formula CuJO[S04h which contains channels parallel to [001]. The channels are not empty but house KCI molecules.
Introduction
KAMCHATKtTE, KCuJOCl(S04h. is a new mineral (Vergasova et al., 1988) which was found in products of fumarolic activity of the [1975] [1976] Tolbachik Main Fracture eruption, Kamchatka, USSR (Fedotov, 1984) , in association with po nomarevite, tolbachite, hematite, etc. The mineral forms intergrowths and aggregates of yellowbrown crystals. Its crystallochemical formula is (K 106N aom) 2:!I)9( CUVi2Zn (04) 2: 2%0 1114CIO~4
(S04hm. The mineral is biaxial positive; pleochroism is absent. Hardness 3.5; cleavage is perfect along (011) and (100) Cell parameters refined on the basis of X-ray powder data are a = 9.741(5), b = 12.858(6), c=7.00l(3)A, V=877(I)AJ at 20°C, Z=4, Dx = 3.58 g/cm3. A total of 1490 independent reflections was recorded up to sin !Jln "" 0.81. All the X-ray intensity measurements were made by a w-scan on an automatic four-circle Syntex P21 single-crystal diffractometer with Mo-K radiation
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Magazine, December 1990, Vol. 54, pp. 613--616 @ Copyright the Mineralogical Society and graphite monochromator. For these measurements a natural crystal was mounted parallel to the Z axis, coincident with its elongation direction. This crystal was 0.30 mm long and had a cross-section of 0.15 x 0.07 mm2 Data collection was carried out avoiding weak reflections. Integrated intensities were converted to structural factors by correcting for polarization and Lorentz factors and for long-duration drift of the diffractometer. The number of reflections having F < 2aF was 56; thus, 1434 reflections were considered as being observed. The independent set used in the refinement contains 1379 reflections with F>4aF. The solution obtained was in space group Pna2!. After the refinement of atomic coordinates and isotropic temperature factors, the data were corrected for absorption resulting from the crystal shape, using the computer program DIFABS (Walker and Stuart, 1983) . The linear absorption coefficient for kamachatkite is 87.3 cm -1. The final refinement in anisotropic approach converged to R = 0.055. All calculations were made on a CM-4 computer using the computer program complex CSD (Akselrod et al., 1989 equivalent thermal vibration factors are given in Table 1 . A full list with anisotropic thermal parameters can be obtained from the editor. Interatomic distances and bond angles are compiled in Table 2 . The basic element of the structure of kamch at-
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FIG. 1. Projection of the structure of kamchatkite on the ab plane.
kite (Fig. I) Cu octahedra and S04 tetrahedra are interconnected by their edges to form an electrostatically neutral three-dimensional framework of formula Cu)0[S04h which contains channels parallel to [001] . The channels are not empty but house endless chains of [KCl] °molecules; the axes of the molecules are nearly parallel to [001] . Along the chains lies a local2-fold inversion pseudoaxis. The K-Cl distance in the plane perpendicular to the chain axis is 3.14A and is the shortest. Along the chain axis there is a regular alternation of two K-Cl bonds of 3.45 and 3.56A, a total of 7.oA which is close to the c-parameter. Insofar as the framework is electrostatically neutral we can expect it existing without KCI molecules and giving CU30(S04h.
